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(57) [Abstract] 

[Objective] You obtain treatment method and its equipment o 
f nitrogpn oxide which adopts catalystwhich is difficult to lose 
reduction activity nitrogpn oxide with thereducing gas 
contacting catalyst, as it can make synthesis of 
catalystrelatively easy in treatment method and its equipment 
of nitrogen oxide due to theselective reduction method which 
reduces nitrogen oxide in nitrogen, at time o fusing long period 



mm M&tLxm tsni ximitm (s n o 2 ) 
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[Constitution] As material which designates tin (Sn) or tin oxi 
de (SnQ2) as main component asthe catalyst is adopted, 
hydrocarbon is adopted as reducing gas, reduction* disassembly 
of NQx with selective reduction method is done withthe 300 
°C or higher. As equipment, it has with tin(Sn) where 
material which designatesthe tin oxide (SnQ2) as main 
component is arranged or catalytic reaction section 6 and 
thenitrogen oxide and supply means which supplies 
hydrocarbon simultaneously for the catalytic reaction section 6, 
furthermore it provides temperature-holding means 8 which 
catalytic reactionsection 6 ternperarure-holding is done and 
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forms treatment apparatus of nitrogpn oxide. 
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[aairr(s)] 

[Claim 1 ] Nitrogen oxide with reducing gas contacting catalyst, 
being a treatment method of thenitrogpn oxide due to selective 
reduction method which reduces aforerrEntionednitrogen oxide 
in nitrogpn, 

It is a material where aforementioned catalyst designates tin (Sn 
) orthe tin oxide (SnG2) as main component and also, 
aforementioned reducing gas is thehydrocarbon, processing 
method of nitrogpn oxide which does reduction reaction due to 
theaforementioned selective reduction method with 300 °C or 
higgler. 

[Gaim 2] Treatment method of nitrogen oxide which is stated 
in Gaim 1 where theaforementioned catalyst is corrposite 
oxide of tin(Sn) and aluminum (Al). 

[Gaim 3] Aforementioned hydrocarbon is methane and also, it 
is a material wherethe aforementioned catalyst designates tin 
oxide (SnQ2) as main component, processing method of 
nitrogpn oxide which is stated in Gaim 1 which does reduction 
reaction due tothe aforementioned selective reduction method 
with 300 to 700 °C 

[Gaim 4] Treatment apparatus of nitrogen oxide which provi 
des terrperature-holding means (8) which catalytic 
reactionsection where catalyst which designates tin (Sn) or tin 
oxide (Sn02) as themain component is arranged (6) with, has 
with nitrogpn oxide and supply means whichsupplies 
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hydrocarbon similtaneously for aforementioned catalytic 
reaction section(6), furthermore terrperature-holding it does 
aforementioned catalytic reaction section (6). 

[Qaim 5] Treatment apparatus of nitrogen oxide which is stat 
ed in Claim4 where theaforementioned catalyst is composite 
oxide of tin (Sn) and aluminum (Al). 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] As for this invention, engine , 
rendering harmless etc of nitrogpn oxide which is contained in 
boiler or other exhaust gas being atreatment method of 
nitrogen oxide which is proposed as object and 
somethingregarding its equipment, to be, Furthermore nitrogen 
oxide with reducing gas contacting catalyst in detail,it is 
something regarding treatment method of nitrogen oxide due 
to selecti vereduction method which reduces nitrogpn oxide in 
nitrogen and equipment which adoptsthis method 

[0002] 

[Prior Art] copper - zeolite type compound it was used until rec 
ently, regarding reduction process of this kindof nitrogen oxide, 
as catalyst. 

[0003] 

[Problems to be Solved by the Invention] But, synthesis of zeoli 
te which has activity in regard to thiscatalyst, was difficult, 
there was a or other problem where copper where the this said 
zeolite is expensive, is active component is easy to receive 
poisoning to thesulfur, use selfishness was bad 

[0004] Depending, as for object of this invention, as it can mak 
e synthesisof catalyst relatively easy, are treatment method of 
nitrogen oxide which adoptsthe catalyst which is difficult to lose 
reduction activity at timeof using long period and times when 
its equipment is obtained 

[0005] 

[Means to Solve the Problems] Feature means of processing me 
thod of nitrogen oxide due to this invention in order toachieve 
this object is material where catalyst designates tin (Sn) or tin 
oxide (SnG2) as main component there are times which adopt 
hydrocarbon andalso, as reducing gis, they do reduction 
reaction due to selective reduction method withthe 300 °C or 
higher. Furthermore, feature constitution of treatment 
apparatus of nitrogen oxide due to this invention, haswith 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation ISTA cannot 

be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.4 



JP 93220349A Machine Translation 



nitrogen oxide and supply means which supplies hydrocarbon 
simultaneously^ catalytic reaction section and catalytic 
reaction section where catalyst whichdesignates tin(Sn) or tin 
oxide (SnQ2) as main component is arranged, furthermore is a 
thing which temperature-holding means which catalytic 
reaction section thetemperature-holding is done provides, 
action * effect is as follows. 
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[0006] 

[Work or Operations of the Invention] In other words when tre 
atment method of nitrogen oxide of this application is used, 
nitrogen oxide of treatment target is supplied with hydrocarbon, 
It reacts with hydrocarbon with catalysis of compound which 
designatesthe tin and tin oxide which are maintained to 300 °C 
or higher as themain component, changes in nitrogen , carbon 
dioxide and water (Here, it has become reduction reaction 
concerning nitrogen ) as for thisreaction, in under oxygen 
copresence selectively it to be possible fact thatit advances, 
rendering harmless is possible nitrogen oxide which is contained 
insidethe exhaust gps which is discharged from for example 
engine satisfactorily. In addition, as for this catalyst there are 
not times when poisoning itis done depending upon passage of 
process time, also synthesis isrelatively easy. 

[0007] When digestion process equipment of nitrogen oxide of 
this application is used, nitrogen oxide and thehydrocarbon are 
supplied by catalytic reaction section by supply means , 
aforementionedselection reduction, or decomposition reaction 
is done directly by maintaining the catalytic reaction section in 
specified temperature region (300 °C or higher). 

[0008] 

[Effects of the Invention] Catalyst which is adopted for this ap 
plication in order to designate theSn or SnG2 as main 
component, as it can make synthesis of the catalyst relatively 
easy, did not cause deterioration and reached thepoint where it 
can correspond to use of long period Furthermore, case 
methane is adopted as for example reducing gas, because you 
canuse methane which is a main component of city g^s, 
combustor bypass doingfrom same city gas supplier in 
combustor which designates this as thefliel, supplying methane 
in exhaust gps of combustor, just leads thegis of nixed state to 
catalyst part it became possible to obtain clean g^sof NOx free. 
Namely, adaptation to combustor is very easy and also, 
regarding the equipment configuration, because it is not 
necessary to install propane or other g^s cylinder separately, 
the space-saving exhaust gas cleaning system could be offered 

[0009] 

[Working Example(s)] Working Example of this application ba 
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sed on the drawing is explained Constitution of combustion * 
exhaust system 1 when it is adapted to gps engine heat pump 
(GHP it abbreviates. ) has been shown invention of this 
application in Figure 1 . Respective fuel g^sp and combustion 
air a are supplied to gps engine 2 of thisgps engine heat pump 
from fuel gas supply system 3 and combustion air supply 
system4. exhaust gpsg which contains nitrogen oxide which 
occurs and, due to thecombustion inside g^s engine 2 is 
discharged to exhaust system 5. catalytic reaction section 6 
where tin which molding is done tothis exhaust system 5 , in 
pellet condition and compound which designates thetin oxide as 
main conponent are arranged is introduced. In addition 
tenperature-holding equipment 8 as temperature-holding means 
which is maintained in temperaturewhich is suited for reaction 
at time of use, this catalytic reaction section6, is installed in 
perimeter of catalytic reaction section 6. Therefore, as for 
catalytic reaction section 6 (When here, temperature of 
exhaust g^s due to gpsengine is high in thesatisfactory, this 
temperature-holding equipment 8 is not needed ) which 
atreaction is maintained at suitable temperature by heat and 
tenperature-holding equipment 8 which theexhaust gps g 
possesses. On one hand, as illustrated, bypass doing gps engine 2, 
bypass9 which it leads from fuel gas supply system 3 directly to 
exhaust system 5 has beenprovided fuel gas p which i s a reducing 
gas. flow controller 1 0 such as mass flow controller is arranged 
in this bypass 9 , thequantitative (For exhaust gps quantity of 
reducing gas) of reducing gas (fuel gas) which is supplied to 
exhaust gas g iscontrolled from bypass 9. And in operating 
condition, exhaust gas which contains nitrogen oxide depends 
onpassing catalytic reaction section 6 and is purified and is 
discharged tothe exhaust side 7. In this construction, exhaust 
systemS and bypass 9, flow controller 10 supplies thenitrogen 
oxide and reducing g^s to catalytic reaction section 6 
simultaneously. Then, this mechanism is called supply means. 

[0010] You explain below concerning when methane is taken as 
exarrpleconcerning operation of above-mentioned combustion 
* exhaust system 1 , asthe reducing gas. 

1 cleaning performance (reducing gps : methane) 

As fuel gas p of gps engine 2, 13Acity gas (methane) is used H 
ere, gas engine 2 from theoretical air-fuel ratio oxygen excess ( 
>1) burning with state, itmaintains temperature of catalytic 
reaction section 6 in 530 °C vicinity with thiswaste heat and 
temperature-holding equipment 8 . In order to become 10000 h- 
l, you adjust SV value (gps flow /reaction part volume), mixing 
ratio of fuel gas p under above-mentioned condition (bypass for 
exhaust gas g quantity is done ratio of fuel g^s which) with 
thecleaning ratio of nitrogen oxide which is contained in 
exhaust gas g and relationship ofthe catalyst were shown in 
Table 1 . (In this chart, compound which designates tin (Sn) 
and tin oxide (SnQ2) as main component doing, From metal is 
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synthesized tin oxide (It shows with A ) which, Is synthesized 
with tin chloride tin oxide (It shows with B. ) which, From 
tin oxalate tin oxide (It shows with G ) which is synthesized, 
tetra isopro 4r vtin (It is named in tetra alkoxy tin and 
generality. ) with tri isopropoxy aluminum (It is named in 
trialkoxy alurrinum and generality. ) with, mixing at ratio of 1- 
to-1, thecorrposite oxide (It shows with D. ) of tin and 
alurrdnum which it synthesizes, itdepends on production method 
which is similar to and D,buteach result of composite oxide 
(It shows with E. ) where ratio of tin and aluminum isthe 1-to- 
9 is shown ) 



[00 1 1 ] 
»1] 



[0011] 
[Table 1] 
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[0 0 13] 

4NO+CH 4 - 2N 2 4-C0 2 +2H 2 0 



2N0 2 +CH 4 -» N 2 +C0 2 +2H 2 0 
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[00 1 2] Following to increase of mixing ratio of methane which 
is a resultand a reducing g^s, removal rate of nitrogen oxide 
rose, nitrogen oxide , methane, oxygen and carbon dioxide 
have coexisted in theexhaust gps naturally in this state, it 
understands from fact that the nitrogen oxide is reduced that 
selection reduction has happened In addition when it compares 
with oxide of tin unit and tinand oxide of aluminum, cleaning 
performance where compound oxide issatisfactorier was shown 
Here, as representative example of nitrogen oxide in exhaust 
gas reaction on catalyst ofthe methane for NO and NQ2 is 
described, like below the . 

[0013] 

[Chemical Formila 1 ] 4NO + CH4 2 N2 + CQ2 +2 ffiO 
2NQ2 + CH4 N2 + C02+2H20 

NQx is reduced by this kind of reaction and changes in thenitrog 
en, carbon dioxide and water rendering harmless is done. 



[0 0 14] 2 aSSg (35c#X : 



[00 14] 2 reduction temperature (reducing g£S : methane) 
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2-1 tin oxide (SnQ2) 

You explain reaction temperature when catalyst is designated as 
tin oxide andrelationship of reduction performance of nitrogen 
oxide, on basis of Figure 2. equipment configuration which you 
use is similar to those of Figure 1. 

Condition when experimenting 

NO density 1000 ppm 

SV value (gas flow/ reaction part volume) 25000 h-l 
Reducing gas methane 

Accompanies terrperature change change of reduction perform 
ance which 

As for Figure 2, vertical axis concentration of gas of respective 
ly, the horizontal axis has shown terrperature of catalytic 
reaction sectioa nitrogpn monoxide (NO) being solid line, 
methane (CH4) being dashed line, carbon dioxide (CO2) 
beingthe dot-dash line, nitrogen (N2) is shown with double-dot 
dash line. As for methane and carbon dioxide scale of 
nitrogen and nitrogen monoxiderespectively, is 0 to 500 ppm 
and 0 to 2000 ppm in accordance with scalewhich is shown on 
figure left, furthermore concerning scale ofthe concentration of 
each gas. Following to rise of temperature concerning reduction 
performance whichaccorrpanies temperature change, you 
explain. 

(A) Regarding temperature region of 100 to 300 °C, reaction h 
as not happened for themost part. 

(B) As concentration of methane decreases in 300 to 700 °C li 
nits, be able to verifythe appearance of nitrogen, furthermore 
also concentration of carbon dioxiderises. This time, reduced 
weight of nitrogen monoxide corresponds to 
appearancequantityof nitrogen with mole ratio. Here, as for 
amount of oxygen it understands from fact that it does 
notbecome 0 completely that selection reduction has happened 
However, appearance quantity of nitrogen with 530 °C extent 
as thepeak until 700 °C changes in decrease tendency. 

(Q As with 700 °C to 800 °C, appearance of nitrogen becom 
es minute, concentrationof nitrogen changes in increase 
tendency regarding temperature region of 800 °C or higher. 
Here, nitrogen monoxide which compound has in this 
terrperature region directly it isthought thing where 
degradability has appeared 

[0015] 2-2 compound oxide (reducing gas : methane) 
Reducing catalyst conrpound oxide of tin and aluminum (Thos 
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ewhich are stated with in D and E in Table 1. )within 
treatment method ofthe nitrogen oxide when it does, on basis 
of Figure 3 you explainrelationship of reduction performance 
of reaction temperature and nitrogen oxide. 

Condition when experimenting 

NO density 500 ppm 

SV value (g&s flow/ reaction part volume) 10000 h-1 
Reducing gas methane 

Accompanies temperature change change of reduction perform 
ance which 

Result of compound oxide D being solid line, result of compoun 
d oxide E is shown withthe dashed line, result, in tenperature 
region of 300 °C or higher, (Concerning other gas, statement is 
abbreviated ) where reductionand decomposition reaction of 
nitrogen monoxide have happened 

[0016] When it compares with decomposition and removal of n 
itrogen oxide due to compound whichresult of tin oxide and 
compound oxide, today is proposed (In this case usually 
reaction concentration 800 °C extent or greater ), reaction 
temperature region inthe selection reduction of this application 
300 °C or higher has become low, easy tobe adapted vis-a-vis 
general combustion equipment. 

[0017] 3 durability 

In Figure 4, research result of change over time of reduction per 
formance of theabove-mentioned compound oxide D was 
shown 

Horizontal axis time (day) , vertical axis NQx removal effi 
ciency(%) 

Condition when experimenting 

Reaction temperature 500 °C 

Composite oxide of catalyst tin / aluminum proportio 

n 1-to-l 

Adaptation GHP 
Reducing gas methane (13A) 
Proportion (bypass ratio) 0.005 

NQx removal efficiency has not changed result, over 1000 day. 
Depending, it understands that it is something to which catalyst 
ofthe this application is difficult to receive poisoning. 
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[0 0 18] CHSftffl] 1 (SS#X;i^u» 



±EfflS8*MPH=tei»rttltLfcfl;^* (A, D s E) Ic 



NOSS 5 00 ppm 

svl ( #X3SS/£l£8B§t«) iooooh-i 

ii7C**X X^U> (5 0 0 p 

p m) 

( 1 ) ag*ftl=ff 5S5cttHB©«fl: 



S. 3 0 0°Cjy±<0SgJHilCi3^T. -&lb§3?tCD37C 



[0019] [fflSgftffl] 2 (35B#X;^neu> 
. LPG) 

3tc#X£ Lt^Pei/X LPG*«efl|Lfc*£fl>« 

1 mf&m (3s**x ; ^pe-<u>, lpg) 



[0 0 2 0] 



[0018] [Another Working Example] 1 (reducing gas; ethylene 
) 

You explain reaction temperature when reducing gps is designat 
ed as ethylene vis-a-vis corrpound (AJ) and E) which was 
examined in above-mentionedWorking Example, and 
relationship of reduction performance of nitrogen oxide, on 
basis of the Figure 5. 

Condition when experimenting 

NO density 500 ppm 

SV value (gas flow / reaction part volume) 1 0000 h- 1 
Reducing gas ethylene (500 ppm) 

( 1 ) Accompanies temperature change change of reduction perfo 
rmance which 

Result of tin oxide A being solid line, result of compound oxide 
D being thedashed line, result of compound oxide E is shown 
with dot-dash line, result, in temperature region of 300 °C or 
higher, reduction and hydrolysis reaction ofthe nitrogen 
monoxide have happened, have shown reduction performance 
of fully in the500°C vicinity. Regarding this Working 
Example, result of compound oxide E, is satisfactoriest in 
thelow temperature side temperature limit where reducing 
capability and reduction start, (Concerning other gas, 
statement is abbreviated ). 

[0019] [Another Working Example] 2 ( reducing g^s ; propyl 
ene and LPG) 

You explain result when propylene and IPG are used as reducin 
g g3s,the Table 2 (Only propane use), on basis of Table 3 
(LPG which designates propylene and propane as main 
component use). 

1 cleaning performance ( reducing g^s ; professional tf-f re 
am, LPG) 

Result which corresponds to Table 1 is shown in Table 2 andthe 
Table 3. 

[0020] 
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CH2] [Table 2] 

GHpmmMo&iv&m (*i oicsvi ooo o.mmz%, c 3 h 8 ) 



v£> s\ 


A 

& M 


B 

& it % 


c 


D 

*• v o(« 


E 

m £ 


0. 0 0 2 5 


I 4 0 % 




4 5 % 


5 0 % 


3 8% 


0. 0 0 5 


5 6% 


55% 


5 8% 


6 8% 


4 5% 


0. 0 1 


7 2% 


7 0% 


7 6% 


8 8% 


55% 



[00 2 1] [0021] 
[S3] [Table 3] 

GHPa/flflfcJfMtte* (5 0 0°C, S V 1 0 0 0 0,ilX3K, LPG) 



M SI 

a a Jt 


SnOi 


S n 0 2 


S nOi 


0. 0 0 2 5 


5 0 % 


5 0% 


54% 


0.005 


6 3% 


6 2 % 


6 6% 


0. 0 1 


7 5 % 


7 6 % 


8 1 % 



[0022] SS*. SSifXtLT(Dy*>a)*&tK 

u>tL<ttLPGa)iKffiffi**ib«rst. tfc*a>» 

1 0-2 0%iSl*ttffi£5FL-Cl*&o 



[0 0 2 3] 2 iS7C;SS 

fc*^0)SJEBiaSi:3a5ctt1IBa)lifilSH6, i7i:^L 



[0022] Being proportionate to nixing ratio of reducing g^s in s 
aire way as thecase of methane, as result and reducing gas 
removal rate of nitrogen oxiderises. nitrogen oxide, reducing 
gas, oxygen and carbon dioxide have coexisted in the exhaust 
g^s naturally, it understands from fact that nitrogen oxide 
isreduced that selection reduction has happened nitrogen 
oxide is reduced and in nitrogen and carbon dioxide and 
waterchanges, rendering harmless is done. When denization 
capacity of methane and propylene or LPGwhich are adopted as 
reducing gas is compared, the latter, has shown the 10 to 20 % 
high performance. 

[0023] 2 reduction temperature 

Reaction terrperature when propane and propylene which corr 
espond to Figure 2 and Figure 3 are used and relationship of 
reduction perfoirnance were shown in theFigure 6 and Figure 7. 



[0024] 2-1 mtm (SnQ 2 ) 



[0024] 2-1 tin oxide (SnQ2) 
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Butane* me\z&'3l\ZELfc}&g.k ttlzlSLW 

(a) 1 00-3 0 0°CO)ag«(3fclNT, NOxigjg 

(b) 3 0 0-6 0 0 o Cmzt$l\TZfn/$><r>&f*ti< : & 

'Ptstkiiz* £m<K>&mtfmmz<£z>tkt\z. - 

fcf- ? t L X 6 0 O °C KB 5 * -CGitt'jMR A I c S o 



(d) 6 0 0^J2U:<D;filg«{Cfct*-CI3\ gSKDdjgifi 



[0 0 2 5] C(DfiiJlztel^Ttt^P/<><D±Sf#Xfi<z 
*ff6;gg£0. 1 %<h Lfctf, ;Sg£±lfT 0. 5% 



[0 0 2 6] 2-2 ffi^DHtttl (SStfX ; ^Pt°U 
» 

H7(cmbfg csno 2 ) o$s^ 

ft* cd («*-c*-r) , e (-ja«[*-c*-r) ) s» 

COigl^STEffiS^LTl^o — ftfcffi (Sn0 2 ) 0) 



[0 0 2 7] CHSIEft] 3 x-f— tfiU«M 



[0 0 2 8] 



On basis of Figure 6 with reaction temperature you explain resu 
ltofthetinoxide. 

(A) In terrperature region of 100 to 300 °Q it has decreased N 
Ox density gradually. 

(B) As concentration of propane decreases in 300 to 600 °C li 
nits, as you can verifythe appearance of nitrogen, also 
concentration of carbon dioxide rises. Here, as for amount of 
oxygen it understands from fact that it does notbecome 0 
completely that selection reduction has happened However, 
appearance quantity of nitrogen with 480 °C vicinity as 
thepeak until 600 °C changes in decrease tendency. 

(D) Regarding terrperature region of 600 °C or higjier, as for a 
ppearance quantity ofthe nitrogen trace has increased and 
others, with temperature rise. This phenomenon methane in 
same way, thing directly due to thedecorrposition reaction due 
to tin oxide is thought. 

[0025] Concentration for all amount of exhaust gps of propane 
regarding this example wasdesignated as 0.1 %, but increasing 
concentration, reduction of thenitrogpn oxide was done 
satisfactorily even with when it makes 0.5 %. 

[0026] 2-2 compound oxide ( reducing gas ; propylene ) 

Result of tin oxide (SnG2) (It shows with solid line. ) with com 
parative result which designates composite oxide (D (It shows 
with dashed line. ) ,E (It shows with dot-dash line. ) ) asthe 
obj ect was shown in Figure 7. As been clear even from figure, 
composite oxide has shown strongreduction performance in 
comparison with tin oxide , in case of this example, 
withoutrelating to proportion of tin, reduction capability where 
same extent isalmost high has been shown On one hand, 
effective temperature region has moved to low terrperature side 
attendant upon theincrease of ratio of tin oxide (SnQ2) . 
Therefore, as for this compound, use selfishness is very good 

[0027] [Another Working Example] 3 diesel engine 

Processing method of nitrogen oxide of this application result w 
hen it is adapted to thediesel engine is shown in Table 4. As for 
substance which is made object of examination, (It shows in A, 
B, C,D andEin Table 1. ) which is similar to above- 
mentioned ones. 

[0028] 
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[Table 4] 



(410 °C. SV10000, &M3 %, C 3 H 6 ) 



fefe U 
& A it 


A 


B 

& it % 


c 


D 

r 'i 1 / / u 


E 


0 


3 0 % 


3 2 % 


3 3 % 


4 2 % 


2 8% 


0. 0 0 2 5 


5 0% 


5 1 % 


5 5% 
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[0 0 2 9] 3gm. +»6»*ffiS*Ltl^ B £T, 

Sttfr b * JOttf 1 1 ttibS*<D* ft £ £ - 5 C t 
[0 0 3 0] [*<Dfl!!<Dfl|gSS0n 

3A) . X^U>. ^P>\°> CLPG) , Zfa£[s>0) 

fcft<b**u:fci*Ttt, K*»(0J#anr::#oT. astt 



[0031] cd) itsbt Lxit. ffijatt»-eiwaa> 

«Wlt*lttt*l=RS**i4td[>-Ctt4<, 6**afel= 
our tiBfififcaL fttt£JE£fc«ftft4<& < izRSr 



[0 0 3 2] C/\) £ib izWaO) ^JSSfllClfc^TIi, it 
fc#. C4itt/\-*Att«l^ftS»tt(zfi6»LTffiffl 



[0029] Result and sufficient resolution have beenshowa Well, 
in case of diesel engine, usually in exhaust gas, becausethe 
ethylene or other unsaturated hydrocarbon is included, when it 
is adapted to this engine, hydrocarbon asthe reducing gas is not 
added especially from separate system also and it ispossible to 
purifycarbonizingnitrogea 

[0030] (Other another Working Example ) 

) As reducing gas, if other than methane (13A), ethylene , 
propane (LPG) and the propylene which are shown with 
example above, it is a hydrocarbon, it is goodany ones. 
Regarding such hydrocarbon, because as for reduction 
performance it becomes largeattendant upon increase of carbon 
number, you can call above-mentionedthing naturally. 

[003 i] ( n ) As compound, if aforementioned condition should 
have been filled upwith use state, synthesis process in, starting 
material substance is not something whichespecially is limited, 
there is a solid phase reaction method and a liquid phase 
reaction method etc, concerningthe synthetic method but it is 
not something which especially is limited Furthermore, mixing 
with above-mentioned tetra isopro + > tin and thetri 
isopropoxy aluminum at specified ratio as synthetic method of 
composite oxide, after acquiring the specified product, it is a 
gpneratable other than alkoxide method which calcines this, 
thechloride method which designates aluminum chloride and 
tin chloride as starting substanrc,furthermore, with, whatever 
method such as metal tin and metal oxidation method 
whichyou obtain from aluminum 

[0032] (' Furthermore compound while it was a pellet it arra 
nged in gaswhich includes nitrogen oxide regardir^ 
aforementioned Working Example,, butforming in what shape 
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[0033] (-) znz s ±ti<Dmmm\ztii^xit. 
Lxt&mt&zk&T'Zz* stzmmmizis^zi. 

&jiiizkiixxyX>\z&&ZixZMmiixtfgtji'3 

X7D-3> hP-7<Z){t!h =-K;i/A^7, **tf5 



[0034] (*) ttfc**fcLT**>*« 



[0 0 3 5] (Si. ttttM*0>tSHagN::Hai&0)#!R$ 



such as honeycomb, it is possible to use this. 

[0033] (— ) Furthermore, Working Example was shown concern 
ing treatment of nitrogen oxidein combustion * exhaust system 
1 which has gas engine regarding theabove-mentioned Working 
Example, but vis-a-vis, in what case such as treatmentof 
nitrogen oxide in plant etc you can use method of this 
application In addition regarding Working Exanple, it is 
possible to be something wherethe fuel gas which is supplied to 
reducing gas and gas engine differs. Furthermore, other than 
mass flow controller, you can adopt also needle valve andthe 
capillary etc as flow controller. 

[0034] ( 7 H) Furthermore, when methane is used as hydrocarbon, 
like Working Exanple itmakes state where part unbumed gas 
generates state besides andthe combustion section which are 
made bypass constitution, methane is dischargedthat way, is 
possible as constitution which is supplied to the catalytic 
reaction section 

[0035] Furthermore code is inscribed in order in section of theC 
laims to make contrast of drawing convenient, but this 
invention is notsome thing which is limited in constitution of 
attached figure with saidentry. 



[11] *HO##^*fcSE«<D«rt**rH 



[12] MttSIfclbflk ii7c#x£**>i:-f i>ia£tf> 
[13] ttftSttftltfc*. iaS#x£** >k?h® 
[14] tt/7^5=^Att1»10>ttamb*tt£0> 

[is] as#x*i^u>tr«*ftw«fl!)asttiii* 
[16] m7£iix&7aA>frzmm<D&7t\im$ 

[17] ilTctfx ZzfatHs^ktZ &f«8£<0 STtmt 
6 M^JSJ^gp 

8 



[Brief Explanation of the Drawings)] 

[Figure 1] Constitution of exhaust g^s cleaning equipment of thi 
s application is shown figure 

[Figure 2] Catalyst reduction performance when tin oxide and r 
educing gas are designated as thernethane is shown figure 

[Figure 3] Catalyst reduction performance when compound oxid 
e and reducing gas are designated as themethane is shown figure 

[Figure 4] Change over time of composite oxide catalyst of tin / 
aliininum Comparative Example 1 anti- 1 is shown figure 

[Figure 5] Reduction perforrmnce of each catalyst which design 
ates reducing gas as ethylene isshown figure 

[Figure 6] Reduction performance of tin oxide which designates 
reducing gps as propane isshown figure 

[Figure 7] Reduction performance of each catalyst which design 
ates reducing g^s as propylene isshown figure 

[Explanation of Reference Signs in Drawings] 

6 catalytic reaction section 

8 temperature-holding means 
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[Figure 3] 
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14] [Figure 4] 
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[Figure 6] 
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[Figure 5] 
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[Figure 7] 
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